Materials and Methods

Microorganism
A sensitive strain of Aspergillus niger (G3Br) was used throughout the experiments. Mycelial growth (as spherules) of log phase cells (2 days old) grown in Czapeck broth at 32±1°C with shaking was used. Average size of spherules was measured microscopically and was found to be 2.1 mm in diameter.
Preparation of Cell Supernatant
Log phase cells were harvested and washed twice by resuspension in an equal volume of cold 50 mm Tris-maleate buffer (pH 7.0), filtered and uniformly soaked with blotting paper and a definite weighed amount of soaked cells was taken in Erlenmeyer flasks (50-m1), containing 9.0 ml 50 mm Tris-maleate buffer (pH 7.0) and 1.0 ml alcohol or mycobacillin solution in varying concentrations and 100 mg wet weight (corresponding to 20 mg dry weight) of mycelia. The mixture was shaken at 37°C for 24 hours and then filtered to obtain the cell supernatant for future study. 
Inorganic Phosphate Estimation
The cell supernatants were directly used for the estimation of inorganic phosphate according to the method of AMES21).
Monovalent and Divalent Cation Estimation
Na+ and K+ in the cell supernatant were estimated flame photometrically and Ca 2+ atomic absorption spectroscopically (Perkin Elmer model 303).
Free Amino Acid Estimation in the Cell Pool
Amino acids in the cell pool were extracted according to the method of PILLAI and SRINIVASAN22).
The cells (500 mg wet weight corresponding to 100 mg dry weight) previously soaked in filter paper were ground with 10 ml of 70 % ethanol in water in a glass mortar for about 30 minutes.
The suspension was centrifuged and the clear supernatant collected in a conical flask. The solid residue was reextracted twice in the same manner. All the clear supernatants after centrifugation were pooled and evaporated under reduced pressure to dryness and made up to 1.0 ml with 10% 2-propanol in water. Amino acids were separated and then estimated according to the paper chromatographic technique20).
Nucleotide and Phosphate Estimation in the Cell Pool
Nucleotides in the cell pool were extracted according to the method of HURLBERT et al .23) . Cells (0.5 g wet weight) were ground with 2 volume of cold 0.6 N perchloric acid (PCA) in a glass mortar for 20 minutes. The suspension was centrifuged and the residue was reextracted twice with 2 volume of 0.2 N PCA in the same manner.
All the supernatants after centrifugation were pooled for nucleotide estimation.
The pooled supernatant was neutralized with 5.0 N KOH to pH 6.0-7.0 and the mixture was chilled and centrifuged.
Nucleotides in the supernatant were estimated according to MARKHAM and SMITH18). Another aliquot of PCA extract was used for estimation of phosphate according to the method of AMES21).
Cation Estimation in the Cell Pool Cells (0.5 g wet weight) were ashed in a closed muffle furnace. For estimation of Na+ and K+, ashed samples were extracted with double distilled water (free from any contaminating ions) and measured directly using a flame photometer.
For estimation of Ca 2+ and Mgt+, ashed samples were extracted with 2.5 ml concentrated HCl, then mixed with 2.5 nil 1 M tartaric acid and 2.5 ml NaC1
(1 %) and finally the volume was made up to 25 ml with double distilled water, and the cation estimation was made by atomic absorption spectroscopy.
Preparation of Preloaded Cells
In order to perform release experiments of different permeable substrates from preloaded cells, VOL. XXXIX NO. 4 THE JOURNAL OF ANTIBIOTICS cells were depleted first and then preloaded with different substrates. Depletion was carried out by suspending the log phase cells in 50 mtvi Tris-maleate buffer (pH 7.0) at a concentration of 10 mg wet weight cells per ml and incubated with gentle shaking at 37°C for 2 hours. Depleted cells thus formed were collected by filtration and finally preloaded in 100 mm Tris-maleate buffer (pH 7.0) containing in all a concentration of 10 mm non-labeled and labeled substrates, the labeled substrates [0.5 µCi/ml for L-[14C]proline (specific activity 100 mCi/mmol) and L-[14C]lysine (specific activity 240 mCi/mmol), 5.0 µCi/ml for H332P04 (specific activity 10 mCi/mmol) and [3H]ATP (specific activity 2,500 mCi/mmol)] were used. In the case of non-labeled substrates cells were preloaded against the 10 mm NaCl or KCl or CaCl2.2H2O without use of any label. Release against different extracellular substrate concentrations were determined by the difference of radioactivity for lysine, proline, ATP and Pi before and after the incubation of preloaded cells. In the case of other non-labeled ionic substrates the preloaded cells were ashed before and after incubation to determine their ionic concentrations by atomic absorption spectroscopy.
Regarding the preloading experiment with ATP, "a double isotope" method24) was employed to follow the nucleotide radioactivity. Cells were incubated in 50 mm Tris-maleate buffer (pH 7.0) containing ATP labeled with 8-14C in the adenine ring and 32P in the a phosphorous position. Thereafter the incubation buffer was chromatographically checked to show the absence of ATP degradation products and the ratio of 32P to 14C in the whole cell and that in the initial incubation buffer was 1.40 and 1.42 respectively. These values, being similar, might be taken to mean thant ATP did not undergo cleavage during preloading. Interestingly, not all but some of the specific constituents of the cell pool were released. Now considering the fact that some materials like aspartic acid, alanine, tyrosine, leucine, UTP, GTP and
Mg2+ which were present in fairly good amounts in the cell pool were not released, this might indicate that the presence of so-called released materials in the supernatant were caused by actual release and not by autolysis which was further supported by viability of spherules determined with dye exclusion test28). Then again the complete characterization of materials relaesed from the cell pool in the presence of mycobacillin indicates that no materials other than those normally permeable in the absence of mycobacillin were found in the supernatant. The action of mycobacillin was therefore limited only to an enhancing effect on the release of normally permeable materials and this action was specific not in the restricted sense of the term. The fact that the pool constituents like aspartic acid, alanine, tyrosine, leucine, UTP, GTP and Mg2+ as referred to above were not released by mycobacillin might be an indication that mycobacillin did not cause extensive non-specific damage to the cell membrane. This was further confirmed by microscopic observation of protoplast made from vegetative cells in presence Amount of materials released to the cell supernatant in presence of mycobacillin (µg/ml) Studies on kinetics of release ( Fig. 2A-G ) in absence and presence of various concentrations of mycobacillin indicate that Na+, K+ and P, did not show any time lag whereas other permeable materials like lysine, proline, ATP and Call showed lag which was partly reduced in presence of mycobacillin.
The time lag for highest concentration of mycobacillin approximated to 5 -7 minutes for lysine and 12-15 minutes for proline and Ca2+ and 5 minutes for ATP. The lag was followed by linear release till it became constant at a given time which varied from one material to another. In case of Na+, K+ and P, which did not show any lag the pattern of release was the same as the above. 
